Since about the year 2000 a hitherto unidentified species of the genus Leiobunum C. L. Koch, 1839, has rapidly invaded central and western Europe. Records are known from The Netherlands (probably the country of first occurrence in Europe), Germany, Austria and Switzerland. This introduced species, until now, mainly inhabits walls of buildings and rocky environments. Adults characteristically aggregate during daytime into groups of up to 1.000 individuals. The species is described and details on its present distribution, habitat preference, phenology and behaviour are presented.
It is not at all common practice to publish on a species that has not yet been identified to species level. In view of the fact that an unknown harvestman of the genus Leiobunum C. L. Koch, 1839 has recently not only been found for the first time in the Netherlands, but also in Germany, Austria and Switzerland -regularly occurring in astonishingly large numbers -it seemed useful to publish on this matter as soon as possible. Undoubtedly this introduced species has the ability to become a threat to our indigenous opilionid fauna.
Some blackish specimens of the genus Leiobunum ( Fig. 1) were found in October 2004 near Nijmegen, The Netherlands. With the key provided by MARTENS (1978) these specimens could not be identified as a north-western or central European species, nor were we able to assign it to any European representative of the genus known to date. During the following years, 2005 and 2006, many more records were obtained from several localities near the river Waal, in the vicinity of Nijmegen. At two industrial sites this mysterious harvestman occurred in extremely large numbers, making it all the more urgent to identify it to the species level. In 2007 this Leiobunum species was found near Amsterdam. Simultaneously photos of similarly sized and coloured specimens turned up on a German Spider Website (http://spinnenforum.de/forum). Some specimens from a town in Saarland, Germany, were collected and they perfectly matched the Dutch species. More sightings were published through this website, one of which originated from Austria.
The fact that an apparently introduced harvestman species has already succeeded in colonizing parts of Western and Central-Europe, combined with the sightings of huge aggregations, gave rise to our concern. In the near future this invasive species could very well become a threat to numerous indigenous harvestman taxa.
From 2004 onward, attempts were made to get this Leiobunum identified, by studying the available literature and by contacting several specialists (see Acknowledgements). One of the difficulties one meets with is the worldwide distribution of the current genus Leiobunum. About 125 species have been described until now from Asia (especially Japan), Europe, Northern Africa, North and Central America (CRAWFORD 1992 , TOURINHO 2007 . Moreover, many of the original descriptions are inadequate compared to modern standards. Until now only the central European (MARTENS 1978) , the Japanese (SUZUKI 1953 (SUZUKI , 1976 and partly the North American species (BISHOP 1949 , DAVIS 1923 have been revised and can be recognized from the descriptions and figures alone. A worldwide revision of the genus has not yet been undertaken. We started our research on the possible origin of this species in Spain and Northern Africa, and then shifted attention to Mexico and the southern parts of the United States. Still the efforts of many persons proved fruitless. Also type series of various Leiobunum species deposited in the Senckenberg Museum were investigated (see Appendix). A first short notice referring to this species was published by WIJNHOVEN (2005) .
In this contribution we describe the morphology of this invasive species of the Leiobuninae, which we will name here provisionally as Leiobunum sp., summarize the currently known records, and give some information on the habitat, phenology, behaviour and accompanying harvestman species.
Description of Leiobunum sp.
Field identification
Leiobunum sp. is a large species, similar in size to Leiobunum limbatum L. Koch, 1861, longlegged, robust, body almost blackish with only a few light markings and with a slightly green metallic shimmering dorsum (Figs. 1c-d) . There is only minor sexual dimorphism in coloration and dorsal pattern. Ventrum and coxae of the legs are warm pale yellowish to pale light brown, strongly contrasting with the dark trochanters, legs and dorsum. The legs are conspicuously long and slender, dark brown to black (Figs. 1a-b) . In (Fig. 2n ). All Cx with a well developed frontal and posterior row of tubercles (Figs. 2f-g ), posterior row of leg three missing, resulting in coxal denticle formula: FB FB F-FB (F=front row, B=back row). Genital operculum armed with scattered hairs; a row of eight to ten denticles on its lateral margins (Fig. 1d) : scutum of the type `scutum parvum´, expressed as a stiff, granulated `shield´ once the eggs have started to develop and the body is somewhat enlarged and inflated. Coloration as in the , but with more distinct light markings at the Ceph and abdomen, revealing a dark brown central marking with small regularly spaced light brown to yellow spots on each abdominal segment confined to the lateral margins; central marking frequently terminates in two black, nonshiny, sideways pointed, triangular spots. Dorsum in live specimens with a metallic green shimmer ( Fig.  1d ) similar to that of the ; membranes between and at the sides of the tergites greyish; coloration of the venter strongly contrasting with the dorsum, being pale yellow to pale orange brown, in general slightly more orange than in .
Legs long and slender, generally slightly shorter than in ; the second leg measuring about 80 mm. Legs with conspicuous white tips at the joints, most distinct at the Ti tips of legs II and IV but often reduced in older specimens.
Taxonomy
In general the penis shape of Leiobunum sp. is similar to that of Leiobunum rotundum (Latreille, 1798) (Fig. 4) .
The Netherlands
The first record of Leiobunum sp. is from October 19, 2004. A  and  were collected on a concrete construction on a dike in Ooij, east of Nijmegen, province of Gelderland, the Netherlands (N: 51°51' E: 5°56', UTM GT 0249). It is located between the river Waal and a large industrial site. On October 20 a  and  specimen were collected from the same spot, on November 3 another  (HW leg.).
In 2005 permission was granted to visit a nearby industrial site. An old disused brickstone oven functions as a storage building. Hundreds of dark Leiobunum were recorded from its walls between August 4 and October 7, 2005 (Fig. 1d) .
In 2006 the species was found in the vicinity of a brickstone factory north of the river Waal, and at several similar locations west of Nijmegen as well. At one particular site the species also occurred in huge numbers (Figs. 1a-b) . The owner of this company said this had been going on for four to five years now. At the white walls of his adjacent house one could observe many dense aggregations each containing hundreds of these dark harvestmen.
Additional records in 2007 confirmed this Leiobunum has by now colonized large parts of the region in the direct vicinity of the river Waal. Until October 2007 it was found in the villages: Spijk (near Lobith, N: 51°50' E: 6°8'), Ooij, Bemmel (N: 51°54' E: 5°53'), Beuningen (N: 50°52' E: 5°46'), Deest (N: 51°53' E: 5°40') and Druten (N: 51°52' E: 5°37', all leg. or vid. HW). The maximum distance between the recording sites in the vicinity of Nijmegen is 40 km.
The first evidence that this species already had to be more widespread in total about 570 specimens were counted via digital photographs on the walls of the old massive gateway (CJM 5978: 5). The population trend at this locality is shown in Fig 5. Continuous decline in the number of specimens associated with decreasing minimum temperatures is obvious. After a severe frost lasting several days (16-22 Dec.) all specimens had disappeared. 
Habitat and behaviour
Leiobunum sp. has mainly been found in man-made environments, like buildings and industrial sites. The two localities near Nijmegen with the largest populations hitherto recorded were both situated in the direct vicinity of an old disused brickstone factory. A very striking behavioural feature of this Leiobunum is its strong tendency to group together. Large aggregations of harvestmen were found on walls, under roof gutters and window ledges and also at the walls inside an old brickstone oven. It was observed that a negative phototaxis must play a part in the choice of these daytime shelters, most of which were protected from wind and direct sunlight. As a consequence the north-facing walls of buildings were preferred. In Germany it occupied similar habitats. made habitats. The large colony in Essen lived at the ruined walls of an old castle within the Essen city forest, which is a large deciduous forest, with only a single inhabited building in the neighbourhood. Aggregations of Leiobunum sp. maintained their roosting places, once established, for longer periods of time, probably many weeks. At night these predators swarm out on the walls to hunt individually on other invertebrates, returning to their favoured daytime shelters during early morning. In the Essen city forest the colony of more than 500 individuals consisted of several sub-colonies, which more or less remained stable over a period of days. The number of individuals and the exact locations of these aggregations changed only slightly over longer intervals of several weeks (K. Winzer, personal comm.). Observations in The Netherlands indicated these favoured shelters were used year after year by the successive generations. The stability of these local aggregations and their long-term use could simply be demonstrated by the presence of faeces which were deposited on the wall. Several images placed on web sites clearly pointed out the daytime shelters as concentrations of numerous small black droppings. On white painted walls of houses these droppings could be quite annoying to the residents. On two occasions the inhabitants stated for this reason they had removed and destroyed all harvestmen from their house walls (HW).
Aggregations of Leiobunum sp. were very easily disturbed, especially by sudden changes in light conditions. If, for example, one moved too close by, the animals suddenly started to move their bodies up and down in a fast rhythmic motion. This abrupt 'bobbing' behaviour would swiftly spread through a whole group, with individuals moving away from the disturbance. Eventually the group would break up.
Phenology
Until now we have no detailed information on the life cycle of Leiobunum sp. In Europe it is mature in summer and autumn. Most records of single individuals and mass aggregations only consisted of adult specimens. They dated from the beginning of August to the end of December. Maximum numbers were observed in September. In October the aggregations started to desintegrate. Egg deposition apparently occurs during that timespan and eggs probably overwinter. The end of the individual life time may be limited by the scarcity of (arthropod) food sources in late autumn and by the onset of frost in November/December. This type of life cycle is common among European harvestmen, including all Leiobunum species of the mentioned region (MARTENS 1978) . Numerous juveniles of a Leiobunum species were found under stones, rubble and pieces of wood on April 20. Later at this site large groups of Leiobunum sp. were observed. Close to Amsterdam some subadults were collected from the walls of a house early June. So probably the first juvenile stages live at ground level, while the subadults may move to the higher strata of walls and rocks. Thus, like all Leiobunum species, the life cycle of single individuals is confined to one year.
In total approximately about 6,240 adult Leiobunum sp. were recorded in The Netherlands. One large group of 770 specimens was counted with the help of digital images. Also a few other groups were counted in this manner. Based on this experience for most other aggregations the numbers could be estimated. Aggregations observed on exactly the same spot were recorded only once. The sex ratio for is 46.6 % (n=653: 304 , 349 ).
Accompanying harvestman species
Time and again it was observed that in The Netherlands on walls with large aggregations of Leiobunum sp. almost no other harvestman species were to be found. This Leiobunum seemed to absolutely dominate these habitats. On some rare occasions single individuals of Leiobunum rotundum (Latreille, 1798), Leiobunum blackwalli Meade, 1861, Dicranopalpus ramosus (Simon, 1909) , Opilio canestrinii (Thorell, 1876), Opilio parietinus (De Geer, 1778) and Phalangium opilio Linnaeus, 1758 were observed at the margins of such Leiobunum aggregations. Most frequently Leiobunum rotundum also was found inside these groups. Furthermore in the surrounding areas remarkably few harvestmen were recorded. Especially very common species like Paroligolophus agrestis (Meade, 1855) and Oligolophus tridens (C.L. Koch, 1836) which, at least at night, penetrate the herb and bush strata seemed almost completely absent.
Predators
A few observations were made of other invertebrates preying on Leiobunum sp. Frequently spider webs of Nuctenea umbratica (Clerck, 1757), Araneus diadematus Clerck, 1757 and species of the family Agelenidae contained bodies and/or seperate legs of this opilionid. A salticid spider Marpissa muscosa (Clerck, 1757) was observed on a wall with a body of this Leiobunum in its jaws, with the legs being removed.
Discussion
Behaviour A prime feature of Leiobunum sp., otherwise only rarely observed in European Opiliones, is its tendency to aggregate into massive numbers. Their daytime shelters may contain over one thousand individuals. In Europe, similar behaviour is known from Amilenus aurantiacus (Simon, 1881), a long legged species not closely related to Leiobunum, when the subadults wander into cave systems, where they moult to adulthood and stay there in groups of hundreds and even thousands over the winter (MARTENS 1978) . Sightings of groups of L. rotundum, numbering a few dozens up to a hundred individuals, have been observed in The Netherlands (HW personal obs.). In general, European Leiobunum species never aggregate to numbers presently observed for Leiobunum sp. HOLMBERG et al. (1984) classified such aggregations into two types: 'loose' and 'dense'. In loose aggregations the bodies of the opilionids were oriented in different directions with the legs flexed or outstretched on the ground. The animals' bodies could still be distinguished separately, although in most cases the opilionids' bodies were oriented in the same direction, with their 'heads' down. In dense aggregations the opilionids clung together so tightly, the individual animals were barely recognizable. These aggregations may consist of several layers of opilionids. They attached themselves to the substrate and to those opilionids underneath by the claws of their pedipalps or chelicerae. The legs were hanging straight down motionless, which would look like "a mass of black horsehair" (HILLYARD 1999 citing an observation of uncertain species affiliation in Great Britain mentioned by WOOD 1863: 677). This type of dense aggregation was occasionally observed in Leiobunum sp. within the larger groups of at least 140 animals. However, all sorts of intermediate types of aggregations were often seen, with harvestmen densely packed in the centre of the aggregation and the 'loose type' at the periphery of such clusters. In other regions rich in Leiobunum species, like Japan (SUZUKI 1953 (SUZUKI , 1976 , none tends to aggregate to comparable numbers of individuals (Tsurusaki, personal comm.) .
Observations on overwintering mass aggregations of Leiobunum paessleri Roewer, 1910 in caves in British Columbia suggested that the combined action of many opilionids' scent glands was more effective as a repellant against predators than one individual's effort (HOLMBERG et al. 1984) . In this respect the formation of aggregations may be regarded a defensive strategy. Also, in our opinion, the white tibia tips of Leiobunum sp. could have a defensive function. These white tips were most distinct on the longest legs II and IV (Figs. 1a-b) . In aggregations slight movements of the legs may provide for a 'floating' sheet of 'light flashes', distracting the attention of predators (like birds) away from the lower layer of vulnerable bodies. So perhaps all Leiobunum species with white tibia tips will have the tendency towards forming groups. More hypotheses as to why harvestmen aggregate are presented by MACHADO & MACÍAS-ORDÓÑEZ (2007) . According to a list in this contribution it is obvious that the size of Leiobunum sp. aggregations ranks among the seven or eight species with the largest aggregations ever observed in Opiliones.
Habitat
Until now in Europe Leiobunum sp. is more or less confined to human environments, mainly walls of houses. However the large colony of more than 500 individuals living at the ruined walls of a castle in the Essen city forest indicates Leiobunum sp. primarily may be regarded a rock-dwelling species. The preference for sheltered rocky habitats coincides with several Dutch records of Leiobunum sp. at isolated places far away from buildings, e.g. piles of concrete rubble at the banks of the river Waal.
Invasion strategies and influence on indigenous species
The European harvestman fauna always has been subject to considerable changes in species composition. Some of the recent changes have been documented in detail, showing that several species adapt to new territories without notably influencing the indigenous opilionid fauna. Of Opilio ruzickai Šilhavý, 1938, originating from the Balkan region, on one occasion only two specimens were found in Innsbruck, Austria (CJM 3521, 1, Innsbruck, Stadtgebiet, Weiherburggasse, an Hauswänden, , JM leg. 27.9.-1.10.1986). In the Vienna region, Austria, a population of this species has persisted for at least 45 years. Once established, it enlarged its territory for several decades (GRUBER 1996 , KOMPOSCH & GRUBER 2004 but within a couple of years remained more or less stable in range and numbers and did not much influence the local species set (GRUBER 1996) .
Other recent invasions, like the one of Dicranopalpus ramosus, originating from the western Mediterranean region, turned out to be more influential. In the beginning it expanded its range only slowly to southern Spain and further on to Great Britain (RAMBLA 1986 , SANKEY & SAVORY 1974 , but since around 1990 it has been rapidly moving northeast (NOORDIJK et al. 2007 (TOFT 2004, personal comm.) .
These invasive harvestmen all have in common that they are long-legged species, colonizing man made environments. Also some of these species, after having been naturalized, succeeded in colonizing more or less natural habitats, like forests. In Germany, O. canestrinii is presently found in broad-leaved forest habitats, e.g., in the Taunus Mountains in the Frankfurt am Main area. It was recorded in high numbers on tree trunks with smooth bark (e.g., Acer) in the Oder inundation forests (Brandenburg; Lossow, near Frankfurt a.d. Oder, CJM 4779, ALS leg. 16.10.2005) . Opilio canestrinii is now the dominant long-legged species there. In this habitat Leiobunum rotundum und L. blackwalli, formerly the predominant species in the herb layer and on tree bark are nowadays represented only by a minor fraction of the total population of long legged harvestmen in summer and autumn. In the Netherlands, too, O. canestrinii is now one of the most abundant species in a wide range of habitats.
The invasion of Leiobunum sp. into Europe may, however, exceed our experience with alien harvestmen. This newly-arrived, long-legged species is capable of rapidly spreading into manmade habitats. It obviously has a high reproduction rate, resulting in large populations within a few years. If, as some observations already suggest, this species will be able to adapt to central European climatic conditions and invade natural habitats as well, its offensive character could become a real threat. Many endemic species including those of the Alpine region could be at risk.
Large numbers of opilionids need large amounts of food. Among other arthropods, many syntopic (and synanthropic) harvestmen species may be part of their menu, especially juveniles. Since Leiobunum sp. seems to reach maturity quite early (end of July, beginning of August) this may act as a powerful competitive weapon. Not to mention the direct effects of disturbing other opilionids, simply by their large numbers.
We conclude that Leiobunum sp. has been introduced into Europe around the year 2000, the country of introduction probably being the Netherlands. Regarding the generally low interest of Central European arachnologists in harvestmen, the accumulation of recent records within the last two years may indicate this new species by now has already colonized large areas.
In our opinion the invasion of Leiobunum sp. and its effects on the local fauna require detailed attention -a specific monitoring-program should be established. Also solid data on its life cycle, biology and ecology are needed: food, mating period, egg deposition, duration of embryonic development, the period of occurrence of juvenile instars and of adults, frost and heat resistance, migratory behaviour of juveniles and adults. Hopefully our concerns regarding the damaging effects of the invasion of this new species will not come true.
